By using the Perron-Frobenius Theorem it is easily shown that if A is an irreducible matrix then there is a diagonal matrix D with positive main diagonal so that DAD' 1 = rS where r is a positive scalar and S a stochastic matrix. This paper gives a short proof of this result without direct appeal to the Perron-Frobenius Theorem.
Definitions and Notations* Let % ^ 2 be an integer. Let N -{1, 2, , n). An n x n nonnegative matrix A is said to be reducible if there is a permutation matrix P so that
where A ι and A 2 are square-If A is not reducible we say that A is irreducible. By agreement each lxl matrix is irreducible.
Denote by
where the minimum is over all proper subsets of N.
RESULTS.
Proof.
That there is such an s follows since We also include the following corollary to Lemma 2. We include this bound as the bound involves the quantity u(A) which to our knowledge is new.
>S(A).u(A)-r(A)=f(e).

